Short-term adaptation in the peripheral auditory system is related to the AMPA receptor.
The role of glutamate receptors was investigated by infusing N-methyl-D-aspartate (NMDA) or alpha-amino-3-hydroxy-5-methyl-isoxazol-propionate (AMPA) into the guinea pig cochlea. Auditory brainstem response thresholds and forward masking were used to determine auditory sensitivity. In the presence of 330 microM NMDA, the auditory brainstem response (ABR) thresholds were elevated by 20-30 dB at 2 kHz and 8 kHz, and the slopes of the forward masking curves were not significantly different from controls. When a high concentration of NMDA (15 mM) was used, ABR thresholds were elevated by 40-50 dB at 2 kHz and 8 kHz and the slopes of the forward masking curves were significantly decreased. In contrast, when AMPA (150 microM) was infused, ABR thresholds were elevated by 20-35 dB at 2 and 8 kHz and the slopes of the forward masking curves were significantly decreased from the control group. When the concentration of AMPA was decreased (100 microM). ABR thresholds were not significantly altered but the slopes of the forward masking curves were significantly decreased from control values. The present study suggests that AMPA receptors play a significantly more important role in short-term adaptation than NMDA receptors.